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Thrombotic thrombocytopenic purpura (TTP) is a life threatening disease characterized by microangiopathic hemolytic anemia, thrombocytopenia, neurological disturbances, and renal failure. These symptoms are related to the presence of von Willebrand factor (VWF) - rich platelet thrombi in the arterioles and capillaries.^[@ref1]^

Most adult patients with acquired TTP have IgG autoantibodies that inhibit the von Willebrand factor-cleaving protease ADAMTS13 in plasma.^[@ref2]^ Plasmapheresis with fresh frozen plasma replacement has significantly improved the survival rates of these patients.^[@ref3]^ However, a subset of patients with acquired TTP requires very long-term plasma therapy to prevent fatal outcome and to achieve a sustained remission. In these patients, complementary treatments with immunosuppressive agents \[corticosteroids, vincristine, cyclophosphamide, azathioprine, cyclosporine A, high-dose intravenous immunoglobulin (Ig), staphylococcal protein immunoabsorption\] and splenectomy has been advocated. Despite all the therapeutic options available, about one third of the patients with acquired TTP develop multiple relapses or persistent disease.^[@ref4]^ Furthermore, patients with high titers of antibodies against ADAMTS 13 may not respond to plasma exchange alone.^[@ref5]^ Treatment of such refractory or relapsing TTP with Rituximab has been effective and has resulted in lasting remissions.^[@ref6]^

There are different conditions associated with TTP. These include viral infections such as CMV, and HIV.^[@ref7]^ Interferon associated TTP has rarely been reported, especially in patients with chronic myeloid leukemia. However, only 9 cases of TTP have been reported in patients with chronic hepatitis C after interferon administration.^[@ref8]^

Here we describe a woman with chronic hepatitis C infection, genotype 1b, with a positive hepatitis C RNA PCR one month prior to her admission. She was treated with pegylated interferon therapy for a positive hepatitis C RNA PCR. However, she developed acute TTP while on pegylated interferon therapy. Initially refractory to plasmapheresis and steroids, she responded well to weekly rituximab and plasmapheresis with disappearance of ADAMTS 13 inhibitors. Her hepatic transaminase levels remained normal during her treatment with Rituximab. TTP in chronic hepatitis C patients on interferon treatment has been treated with plasmapheresis and steroid in six of the 9 earlier reported cases with relative success.^[@ref9],[@ref14]^ Two of the nine patients had a fatal outcome. Successful treated of an initial episode of acute refractory TTP with Rituximab and plasmapheresis in a patient on interferon therapy for chronic hepatitis C has not been reported.

Case Report {#sec1-2}
===========

A 48-year-old African American woman was sent to the emergency room by her primary care physician for severe thrombocytopenia with a platelet count of 19,000/mL. On admission, her platelet count was 6000/mL. She had a past medical history of chronic hepatitis C, genotype 1b, for the past 5 years. She was being treated with peginterferon alfa 2a for one month prior to her admission for chronic hepatitis C. Her HCV RNA titre by polymerase chain reaction (PCR) was positive at that time. However, at admission her HCV RNA by PCR was undetectable.

Laboratory tests revealed a low hemoglobin of 8.8 gm/dL (11.7-16.1), severe thrombocytopenia with a platelet count of 6000 (130,000-450,000/mL), hematocrit of 25.5 (37-51%) with a normal white blood cell count. Her prothrombin time and partial thromboplastin time were normal. Her renal functions were normal with BUN of 14 mg/dL and serum creatinine of 0.80 mg/dL) Aspartate aminotransferase was 44U/L (14-36 U/L), alanine aminotransferase was 35U/L (9-52 U/L) with a normal alkaline phosphatase of 77U/L (38-125U/L). She had indirect bilirubinemia, a negative direct coombs test, a normal fibrinogen level, an elevated reticulocyte count of 3.6% (0.5-2.5%) with a very high LDH of 4650 IU/L (313-618 IU/L) and a very low haptoglobin of \<7 mg/dL. Her hepatitis profile revealed a positive hepatitis C antibody with undetectable HCV RNA by Polymerase chain reaction. Peripheral smear showed evidence of microangiopathic hemolysis with plenty of schistocytes, polychromasia, nucleated red blood cells and severe thrombocytopenia ([Figure 1](#fig001){ref-type="fig"}). Bone marrow examination did not reveal any abnormality. CT scan of chest, abdomen and pelvis did not reveal any underlying malignancy. Assay of vWF protease activity using the Technozym ADAMTS 13 ELISA chromogenic test revealed a severe deficiency ([Figure 2](#fig002){ref-type="fig"}) with a value of less than 47 ng/mL which corresponded to less than 9% of the normal activity (normal value more than 530 ng/mL) and presence of vWF inhibitor with a value of 1.8 (normal value less than 0.4 Bethesda Equivalent Units, BEU).

She was diagnosed with TTP likely related to interferon treatment for her chronic hepatitis C. Plasma exchange with equal volume of fresh frozen plasma was initiated daily along with prednisone at 1 mg/kg. Platelet count increased and was 80,000/mL ([Figure 2](#fig002){ref-type="fig"}) by the 10^th^ day of treatment. Her platelet count dropped and was 41,000/mL by day 14 and 7000/mL by day 18 despite treatment. Twice daily plasmapheresis was started without any improvement in her platelet count. Subsequent treatment with weekly vincristine for two weeks also did not reveal any durable response. In view of her refractory disease, immunosuppressive therapy with weekly Rituximab was initiated at a dose of 375 mg/m^2^, along with once daily plasmapheresis and prednisone. After the second week of Rituximab her platelet count, LDH and reticulocyte count started improving. Her ADAMTS 13 activity improved to 288 ng/mL (25-50% of the normal activity) with an undetectable level of vWF inhibitor. Schistocytes gradually disappeared from the peripheral smear. By the 4^th^ week of Rituximab, her ADAMTS 13 activity improved further to 360 ng/ml with rise in platelet count to 82,000/mL. She had a stable hematocrit and a near normal serum LDH. Her hepatitis C RNA titers remained undetectable throughout her treatment without any elevation of her liver transaminases. In total she received 76 days (96 sessions) of plasmapheresis. The last outpatient visit almost 6 months after the completion of treatment revealed a platelet count of more than 350,000/mL with a normal LDH and a peripheral smear with no evidence of schistocytes. She has been in remission up to the date of this report and with no evidence of her hepatitis C reactivation.

Discussion and Conclusions {#sec1-3}
==========================

Most adults with acquired acute TTP have autoantibodies.^[@ref2]^ Immunoglobulin G antibodies that inhibit ADAMTS13 activity have been detected in acquired TTP^2^. These antibodies have been reported in 48 to 80% of patients with recurrent TTP, suggesting that their presence may be associated with relapse.^[@ref2]^ Plasma exchange with fresh frozen plasma has decreased the mortality rate in acute TTP significantly from more than 90% to less than 25%.^[@ref3]^ Patients who do not respond well to plasma exchange usually require other treatment modalities of treatment, usually corticosteroids in combination with plasmapheresis or immunosuppressive therapy.

HCV infection has been associated with various autoimmune phenomena including TTP. This has been reported in a retrospective Italian study of 265 patients.^[@ref7]^ Interferons are proteins and have strong immunogenic properties. Thyroid disease, connective tissue disorders, hematological complications and vascular abnormalities has commonly been reported in patients treated with interferon therapy.^[@ref8],[@ref9]^ TTP with interferon therapy even though rare, has been most frequently reported in patients with chronic myelogenous leukemia on interferon treatment. Only nine cases of TTP in patients with chronic hepatitis C have been reported in literature after administration of interferon. Iyado *et al.*^[@ref10]^ reported the first suspected case of interferon induced TTP in a 57 year old man with chronic hepatitis C after more than 20 weeks of recombinant interferon therapy. The patient died before he could be treated with plasmapheresis. Kitano *et al.*^[@ref11]^ reported serial ADAMTS 13 level and its inhibitor level for the first time in a patient with chronic hepatitis C patient who was treated successfully with plasmapheresis. Apart from 2 deaths, the other seven patients responded to plasmapheresis very early.^[@ref12]^ Lambert *et al.*^[@ref14]^ reported a case of interferon related TTP in a patient with chronic hepatitis C. Unlike our patient, she responded to plasmapheresis very early and was not treated with Rituximab. In all the 9 cases, none of them were treated with Rituximab.

In our patient, the ADAMTS 13 level was markedly decreased with presence of inhibitor to ADAMTS 13 suggesting an acquired TTP. She did have a significant detectable viral load of HCV RNA one month prior to admission which responded very well and became undetectable on interferon therapy. Since there were no other medications notorious for the association with TTP and her hepatitis C was long standing for 5 years with negative mRNA PCR titers at admission, it is unlikely to be secondary to her hepatitis C^12^. Moreover, the onset of her TTP was after recent exposure to interferon treatment suggesting interferon as the likely cause of her TTP. It is possible that HCV and its treatment with interferon alter the immune system response and induce anti-ADAMTS13 antibody formation leading to an episode of TTP. Furthermore, initial treatment with plasmapheresis and steroid did not result in improvement of TTP. Plasmapheresis along with Rituximab ultimately resulted in a remission with undetectable VWF IgG inhibitor level and with improvement of ADAM TS 13 level. Hepatic transaminases and the Hepatitis C viral titers remained normal during the course of her treatment. An earlier case of TTP with membranoproliferative glomerulonephritis with Hepatitis C infection was successfully treated with plasmapheresis and Rituximab. However in that case patient was not treated with any interferon therapy in the past and treatment with Rituximab had resulted in the elevation of liver transaminase.^[@ref15]^ Acute refractory TTP in a patient of chronic hepatitis C, on interferon therapy, successfully treated with weekly Rituximab along with plasmapheresis and steroids during the first episode of TTP have not been reported previously in literature.
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